According to those results, the interaction was attributed mainly to an intercalation into the G-gel 37 rather than to hydrogen bonding. Small differences between pyrimidine (cytosine and thymine) 38 and purine bases (adenine and guanine) were attributed to steric hindrance and/or hydrogen bonding 39 that differs from that in a DNA duplex since no significant difference was observed in the 40 selectivity between cytosine and thymine. Consequently, the selective interaction between G-gel 41 and aromatic compounds was classified as one of three types: (1) The hydrogel is compatible with CE separations since it is easily prepared by adding potassium 67 ion to a GMP solution-GMP tetramers are formed by the surrounding potassium ions and are 68 stacked upon each other [16] . In addition, G-gel is easily injected into a small-bore capillary 69 because of its low viscosity. In fact, MacGown's group has demonstrated the utility of G-gel as an 70 additive for the CE separation of enantiomers [14, 15] and DNA with different sequences [17, 18] .
71
While their research is focused on enantiomeric and DNA separations, G-gel is expected to lead to 72 interesting selectivity to other molecules, resulting in an improvement in the separation.
73
Herein, we describe the process we used to determine the association constants between G-gel 74 and some aromatic compounds, which include benzene and naphthalene derivatives, with some 2,3-dihydroxynaphthalene were obtained from Tokyo Chemical Industry (Tokyo, Japan).
93
Pyrocatechol and 1,5-dihydroxynaphthalene were bought from Nacalai tesque (Kyoto, Japan).
94
Pyrogallol was purchased from Kanto Chemical (Tokyo, Japan). Water used in all experiments repeated more than three times at each concentration of GMP to obtain the mean value of the 116 electrophoretic mobility for each analyte.
117
The electrophoretic mobilities were calculated using the migration times of analytes and the 118 electroosmotic flow determined by ethanol as a marker. Throughout the study, the electrophoretic 119 mobility was defined as the direction to the cathode is positive. experimental mobilities with the regression curve directly.
148
In the measurement of the electrophoretic mobilities for the analytes, we may need to take into 149 account influences of G-gel on viscosity, the electroosmotic flow, and pKa values of the analytes.
150
The dependences of the electric current and electroosmotic mobility on the concentration of GMP in The pKa values of the analytes used in this study were 160 more than 9.2 (to be anionic species), so all analytes should be almost electrically neutral. So, we 161 assumed that influence on the degree of dissociation was also negligible.
162
To calculate K ass , we needed two constants, A and  AG , which must be obtained either increase of the background signal. Therefore, we attempted to predict a reasonable  AG value 168 from the results of the curve fittings using experimental data.
169
To predict the  AG value, we proposed the following hypotheses.
170
(1) The absolute value of  AG is smaller than the absolute value of the electrophoretic mobility of we measured the absorption spectra and electrophoretic mobility of GMP as an analyte at different 180 concentrations (0.5-20 mM). However, we found no difference in the spectra and electrophoretic 181 mobility. So, we assumed that all GMP molecules contributed to the formation of G-gel or the 182 critical concentration was much smaller than the concentration used in this study.
183
(3) The  AG is constant for all analytes used in this study since the absolute values of  A would be 184 much smaller than the absolute value of the electrophoretic mobility of G-gel,  G , i. e.,  AG is 185 assumed to be equal to  G . This assumption would be reasonable since a similar approximation 186 was proposed in the original study of MEKC where the migration velocity of the analyte that was 187 completely incorporated into micelles was equal to that of the micelle [3] .
188
The electrophoretic mobility of the free GMP was measured at -2. Table 1 shows, the K ass of the analytes with a benzene ring were around > tryptophan > benzene ring. Therefore, the interaction could be attributed to the intercalation of 220 the planer analytes into stacked guanine tetramers in G-gel.
221
As seen in the different K ass values between analogues, G-gel recognized positional isomers, e. g.,
222
between benzene or naphthalene derivatives with hydroxyl groups. Since dihydroxynaphthalene 223 isomers had a larger K ass than naphthol isomers, hydrogen bonding, rather than steric hindrance,
224
contributed to the binding with G-gel in the case of naphthalene derivatives. It is interesting that 225 naphthalene derivatives with a hydroxyl group at the 2-position had a larger K ass compared with the 226 others, i. e., 2-naphthol > 1-naphthol and 2,6-> 2,3-> 1,5-dihydroxynaphthalene. These results
227
imply mean that the hydroxyl group at the 2-position of the naphthalene ring slightly enhanced the 228 affinity with G-gel.
229
Of the three resorcinol derivatives, the K ass of 4-n-dodecylresorcinol was much larger than either 230 ethyl or 4-n-hexylresorcinol, although ethylresorcinol and 4-n-hexylresorcinol had the same K ass ,
231
which resulted in no separation. The results suggested that G-gel could interact with a relatively 232 long hydrocarbon chain, although it cannot discriminate short chains like ethyl and n-hexyl groups.
233
So, G-gel showed a weak hydrophobic interaction, although the selectivity was relatively poor. 
245
The affinity between G-gel and nucleobases is expected to be due to stacking and hydrophobic 
Conclusions

264
The interaction between G-gel and aromatic compounds was semi-quantitatively estimated with 265 a curve-fitting method using least-squares approximation. 
334
Residual errors for all analytes obtained using an assumed  AG were summed. The conditions for 335 electrophoresis were similar to those in Fig. 2 . GMP were plotted. White circle, thymine; gray circle, cytosine; and, black circle, other molecules.
339
The conditions for electrophoresis were similar to those in Fig. 2 .
340
Symbols and the experimental conditions were similar to those of Fig. 2 .
341
Figure 5. Electropherograms of nucleobases. 
